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PROBLEM TO BE SOLVED: To obtain an excellent optical performance by a reduced reflection surface. 
SOLUTION: A reflection reduction projection optical system 100 is provided with a first catoptric system 10 
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the first surface is formed on the third surface. The first catoptric system consists of a pair of first mirrors Ml 
and M2 constituted of two mirrors, and the second catoptric system consists of a pair of second mirrors M3 
and M4 constituted of a convex mirror and a concave mirror. 
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?Slillfgfif<Jt-:?PTlK0fl-r-& . la 1 iiS^ 1 ^JSMiORIt 

m4^im^^'M(nmmm<^it5mxh 'o.m4(im2m 
wmc^mm'N^if^^<^mmmco^mx'hi . ^ 

[004 1 ] m iat/?B2ll»fe(5njiOSSifJi/jNJ5^3te^^ 

looji, mimi i±^i^i^(om4-^m^m2mi2± 
izmm^i>m 1 Ri^ jt^^ 1 0 a . ^ 2 5i 1 2 ±crimi 
^ 3 M 1 3 ±^I^'l^^g^s•r -2. ?B 2 Kum^^k 2 0 1 sr* 

LTl^l., miR^Ti:^^! Oti, 2-505 7-Ml. 
M2«>4,^l,mi 5 7-M?r^U-Cfct), aS2KS*7ld1^ 
^ 2 0 {i. ^ix-eixIl]lE:>^8^^NJj}iffif^^OflffiMM 3 & 
y:-[H]ffi^lVI4*>f>^^^2S5-*^^^rL-CV^^» 

5 7- M 1 li, (a 1 £739^ 1 .$JfeMT{±ifiW±HiiV^ 
T^^•'7-^WL^V>Il]!|)i;^fi;#Ir[ilB«■r•■^) 04 SO 

mxhi. 

[004 2] ZZX\ #57-M 1--M4(i;, ^i^cOUt 
A X ± IC T 1: V. jt-Mi h ^ i o t^SEM S ilT *5 

0 , zcr,^mA K±xh-^xm 1 a 1 1 1 a ^-m 1 1 



(7) ^12 000-98228 (P2000-982iP.1 



-7 - M 2 &)iCijii§ L T ^ 2 [g 1 2 ±(;:^/jNf)^ ^ ffM 

[004 3] iMcoji 0 - .m 1 Rx/'m'2mm^zii\^^ 
5 -7 - M 1 -M 4 mmmmit'k^Lx v >r a^^^ 

[0044] 

[^1 ] 

Y = ^ ^ A r'+ B r"+ C 1^+ D r' " 

1+Vl- (1 + k) cV 
[004 5] 

A [tA<'A(r>-4mm\m. 

C ii8J):<?)#-MS^ 

D \,iiQ'd:<7mmmim 

[ 0 0 4 6 ] ^riD, ^ 1 l|]|gMcOKIt)ffl/hJSIi^3fe^l^ 
fi, ffi'J^fg^ I /3 I *n/4f^, Mc7)[?flP|!;NA*^' 
0. 1 . e>t^^3«cS«i 1 2 Omm-Ci^)0, Jg3t^fl«{i 
^13 Ornin'Cli 1 inin£0|S«?gttS:^r L'CV^^ « 
X\ ^3£^l7fe^^f 9 i: J; 0 . ^f*i: Lt 2 6 x 3 3 

^fz. •mwmtLx<^m\mtmi^imtLxcr)m3m 

— M4i0*^gi7)d^, ii:;>;*SI;g{i5 4 2mmT-J) 

DO - 430.079395 

WD = 642.640534 

1/31 = 0.2498 

NA =0.1 

RDY TH I 

0 oo 430.079395 

1 oo 328.252083 

2 oo -567.459189 

3 1042. %191 871.304731 

4 oo 293.356081 

5 409.29671 -547.201623 

6 655.87223 642.640534 

7 oo 

[005 1] 
{^21 



[0047] tfz. ^2'^m\(^Kmm'\^mm^^^ 

(±- «S'hfg^ I /3 I //l/4fS, M|cr)[Sn|SNAAi' 

0.1. fl::;«c!f*I<*ifii!S 6 0mmT-^0. ?S7tMt^{i4^ 

'i^l5mmX-^lmm(r)^^m<.^^LX^^h. 

X\ *«SS3t5rff ^ >r h 1- J; . LT 2 6 x 3 3 

ifz. ^u^mt ixomimtmmimt ixcoms-m 

tir>rS(7ymmiil 2 7 9mmT'i5 0, m^<^)i^-M 1 

- M 4 co^m^co 0 h . m-A-^mi 3 O 6 m m-r-^) 
I, 

[0048] ViTc^m 1 Vi^mA ^zm 1 &l/"m2^jgf?ij 
3t2*jV^T. :^mzli^tKmmc^m^^^n^L. RDY 

^U, TH isO^-iJtc^S-H^I^^^UTv^l.. Sfc. ^1 
m/m:3^f^Zii\.^X . DOtimffil 1 

i)-h»hmim{m^-^mtx-<r>mm.. wD{iSi>m3 

mil44S;?^7K^^^tfOMfg*. N Ati^ 3 Milco^D 
T, jfiliSfflW^RDY^I^^iiailiEl l{i(crii]ftT 

flfc^i-it^^iEi L, ffiRgpsTH I \tmm<r)mkx- 

[004 9] tfz. m2m'^4izi±. miRi/m2m 
tmco^ s 5 - M 1 - M 4 c^y^mmT- ^^^^t. 

[0050] 

[^1 ] 



^iffii 1 {%im) 
S7-M1 

S y-U2 

«2iljl 2 (^^^ftffi) 
5 5-M3 
5 ^ — IVI4 

a?3iiii 3 {B.mm) 



(8) rf32000-9 8228 (P2000- 9S2ifin 



1&2} C00 52] 

< 4 7-M 1 > 
k= 0.0 

A= -0. 880464X10 " 
B= 0.574681 X10''^ 
C= -0.649358x10-"' 
D= 0.4588C3X10-'''' 

<J.9-M2> 
k= 0.0 

A= -O.470138xir'° 
B- -0.817504X10-"' 
C= •0.203736X10-^ 
D= -0. 678385X 10"" 

< i^— M3> 
k= 0.0 

A= 0.832308X10-"* 
B= 0.103672X10-'^ 
C= -0.175930X10"" 
D= 0.700374X10'*" 

< i-7-M4> 
k= 0.0 

A= 0.162223X10""' 
B= 0.692754X10""^ 
C= -0.622bl8xlO-«i 
D= C.I93427X 10"^-' 



DO = 


421.533199 






WD = 


626.912313 






! /3 1 = 


0. 2500 






NA = 


0.1 








RDY 


TH I 




0 




421.533199 


^Iffil 1 (!tt5(*cffi) 


1 




195.113908 




2 


2430.13474 


-533.860357 




3 


894.29705 


851.77%09 




4 




271.729305 


^2101 2 («giB) 


5 


449.09562 


-553.918512 




6 


651.05560 


626.912313 




7 






^311 1 3 (ftl^mffi) 



[00 53] 
1^4] 



(9) f?fl 2000 -98228 (P2000 -9 8211^ 



< i 7-M 1 > 

k-- 0.0 

A= -0.469482X 10 
B= 0.128696X 10-'^ 

C= -0. 200847 X 10 
D= 0. 296244 xlO-=«' 

< = 5-M2 > 



[0054 ] VXfcrm 5 izm 1 &V^m 2ll*S(5lJcORIiSS 
[0055] 



A= -0.551632X 10-"= 
B- -0.534445x10-"^ 
C= -0. 209735 xlO'^o 
0.217365x!0-2-' 

:i-7--M3> 
k= 0.0 

A= 0.627931x 10-"* 
D= -0.285097x10-12 
C= 0. 382388 >c 10-'^ 
D= -0. 187678 X 10-'" 

C 7-M4> 
k= 0.0 

A= 0.573686x10-" 
B= 0.668044X10-"= 
C= 0.250261 x10-'" 
D= -0. 168080 xlO-^" 



m 1 mmm 

0.000000 



0.0024432 
0.0015246 
-0.000959 
0.000919 



C4 

(1) (C1-C2) 

(2) (C3-C4) 

(3) (C1-C2)+(C3-C4) -0. 000040 

d 3 Rum 5iz^m\ at/m 2 mmm^mm'mfm 

m-tlZtlZ^'Oni^tlX\>^i>. ZZV. 113 (a)« 
?i5#:^Y= 1 2 2 mmtfcttl.^ 'J x5i-^/P:tr[^<733^ 
03 (b) {±!t%«5;5Y=l 20mmtCfc(tl>^ 

i;>''7f-^vi.:^rftic03-7iRii[a, 113 (c ) ii?i5<*SY= 

3(d) {ilfS!)f!f5;5Y= 1 22mml,ZiHih^=J^H'-n\^ 
iOnvltZ^a. (13 ( e ) (if!!){*iSY= 1 2 0mm(Zjo 
^ih^ly^!\^U\^cn^-?Umi. m3 (f) {i!f^f*:SY 

±fz, m5 ia) l,±^W-'i^Y=b2mml,zmih;< 

'j-^-r)v^^cr)a'?n^m. 1115 (b) \mw-m\' = 



0.0004115 

0.0011182 

0.0022267 

0.0015359 
-0.000707 

0.000691 
-0.000016 

<7)n-7lR^(l, (15 ( d ) {i^tg#:SY = 6 2mmtCfctt 
l^i^'^)Uljmcr>a-?U^m. !1I5 ( e ) {i?%j*i^Y = 

(f ) (S!H9friSY=5 8mm{Ifc(tl>-^i^'^^t^:^rrS]<7)3 

[00 56 3 [13.at>[a5*^^tBJ^>*»^rjI0. BlR 

v^m 2 mmmcnmm'Mtmyu-^M . e u v3Kc7) i 

3. 4nmC7)^'<^^l>Zt5\,\X. mmUm, rJ-TJRUtt 

!>. ^t. ±IB^l^il/"3S2^St^Jt-{i. ^$^-Ml 
-M 1 -M4 tC-CI£*-r^S^^?lR^^ffiiELT.a0^*S 
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[00 57] tfz. iMcom 1 Ri/m 2 mmmxn . ftii 

nml^J.T^mxmmm'^-'. l O O nm 

- 2 0 0 n mcon^^nmmizuK^x t> im-^mxh 
z^x\ mxmm^Mtixii. muv^y^ 
oho ymiitti: ^t^^wrc # . ^'S.^.^m^'^m. t 

LT<i, Ar Fxdri--7U— 9 3 n m ) . F 
2Xdfi^-?l— -f' 5 7 nm) ^f^fflU^^fc 

[ 0 0 5 8 ] ^ , iilicom 1 2 ^Mf^lTii; , % 

1 K^m^^^mA^inmt t. ^2iK9t3K^m^ffi/J^fg 

L. m2KSf3t^^>^¥fgi^c(ife^f$$tt--5>^t 

mXU. I^lffil 1 t S5-M1 i;iOfSc03tS«4'{lB3P 
S5-Ml;^j^<i>S7-lVI2^r6]A'-33t 

fi . ^) i. mm^(^m2&m^iimzii \.^xm.m^tix^^ 
^Xo^z. ^1 RftTfe!^^ 1 0 t\iizyL-M(7)mmc)-mi: 
m^-t^mnmimf. m2miyt^^.2o^izyt^ 

0 s 1 jiia 1 (^)mm'Ni?e±-j--^Mn^ n amzR 
m-tn£^<. m2R^m^?k2otpcr>mams2ii 



S 7 - M 3 5 i7 - M 4 ^sfS]*^ 'J 3t^4J^^.):}:7tl?A^7t 

WA X ^:mo]iitLUiiimz§mi-iai'^^\ 
[0 0 5 9] zcr)Xo ^z:iimm±immmmmi,zm^ 

[ 0 0 G 0 ] 

V >^ c c 9 , itm'iizmiincomfr'-p-'i^ <nz,-^'? 
h'^ibxif.titz'^^imntim^SLi . tih^zm^^zmu^ 

titz <7^:^mni\m. t f*]±§ ^i: § i t t^X ^ h . 

s^mx'h6. 

[02 ] ^^^mc'Mmb&myf^^.^ifitfcmyt^^ 
c^Mf&^^^^mxh^^. 
[ ia 3 ] ss 1 mmm<^ 3 vnx^ia-c-^ ^ , 
[1214 ] m2mmmcommA^rm^^mc^mmm^ic 
amxhh. 

[126 ] SW«/jNfti^7t^5f<c0S;J^fi^J^0itS§[l'C#..2.. 

10 : H 1 Sclt^^Jf^ 

11 -.mim 

12 :^2[B 

13 :m3ifi 

2 0 :m2R§t3fe^#^ 
10 0: KS^fiB/J^f5:^i7K^?* 

AS :^a'm 

A X : J^f 4 
FS :|aff*20 
M1--M4 : 57- 



100 
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